###### Strengths and limitations of this study

-   This review will be the first to provide an overview of instruments that measure vaccination-related psychosocial factors.

-   Due to resource restrictions, one author will screen all studies for inclusion, but a sample will be screened again by a second author to ensure reliability.

-   To be included, instruments must have at least two measurement properties evaluated. This may reduce the total number of included studies but should ensure that those that are included have been subjected to more than a cursory test for content validation or internal consistency.

Introduction {#s1}
============

Outbreaks of vaccine-preventable diseases are a growing international crisis, with worldwide measles cases increasing by 300% from 2018 to 2019.[@R1] Undervaccination and non-vaccination are driven by barriers to access and vaccine hesitancy, with the WHO naming the latter as a threat to global health.[@R2] Now, more than ever, there is urgent global focus on the development, implementation and evaluation of interventions and policies to increase vaccine uptake.

Vaccine uptake---like other health behaviours---is shaped by communication, interaction and psychosocial factors.[@R4] The language around these factors can vary depending on the context or discipline. Building on our earlier taxonomic work in this area, we consider 'psychosocial factors' to include knowledge, attitudes, values, self-efficacy, vaccine confidence, trust and aspects of individual decision-making.[@R4] We also use the term 'factors' here, though they may be referred to as 'constructs' in a psychometric context, or 'outcomes' in intervention evaluation.

A variety of theoretical models aim to describe the ways in which these psychosocial factors mediate the impact of communication and other interventions on health behaviour. For example, the Health Belief Model, Theory of Planned Behaviour and Social Cognitive Theory highlight the interplay between specific factors including self-efficacy, perceived risks and benefits, attitudes, beliefs, subjective norms and knowledge.[@R6] Models of shared decision-making also suggest that health behaviour can be shaped by the decision-making experience itself, through quantifiable factors such as anticipated regret, decisional conflict or satisfaction with the process.[@R4] For vaccination specifically, additional factors like confidence, trust and values have been shown to be linked to behaviour.[@R9]

Vaccine uptake is generally the ultimate goal of public health policy and intervention. However, understanding and being able to measure psychosocial factors are important at every level, from governments monitoring population health and evaluating interventions to clinicians tailoring communication approaches. For instance, measuring vaccine uptake rates alone cannot establish an intervention's mechanism of effect, or tell us which elements in a multicomponent intervention are most effective and which are unnecessary or even harmful.[@R12] Along with assessment of practical barriers, measuring vaccination-related psychosocial factors is also necessary to identify target populations, determine potential reasons for undervaccination and inform the design of tailored and cost-effective interventions.[@R14] Uptake rates are insufficient for monitoring public sentiment towards vaccination---to detect worrying trends before they become vaccine refusal, regular monitoring of factors like vaccine confidence and trust is required.[@R11] Finally, ensuring that people are informed, supported and satisfied with their healthcare decision-making experiences is an ethical and human rights imperative that can also be quantifiably assessed.[@R16]

Despite the importance of these psychosocial factors in explaining or shaping vaccine-uptake behaviour, they are frequently overlooked in intervention, policy and programme evaluations.[@R17] Evaluations may not have sufficient resources or expertise to incorporate such additional measures, evaluators may not be aware of or may not value additional measures, or there may be no easily-accessible or identifiable instruments with which to measure a concept. Even when these additional psychosocial factors are measured, it is often with instruments that are developed ad-hoc, incompletely validated or used only once. These instruments are then difficult to find, interpret or apply in future studies. Previous reviews of the effect of communication interventions at both individual and community levels found significant heterogeneity in outcome measures, indicating the need for greater standardisation to enable better comparison.[@R18] A selection of seven vaccine acceptance or hesitancy measures has been briefly summarised elsewhere.[@R10] However, there is no broad overview of the instruments available for measuring the full range of psychosocial factors related to vaccination, including knowledge, attitudes, values, self-efficacy, vaccine confidence, trust and decision-making.

Therefore, this systematic scoping review aims to (a) identify, compare and summarise the properties and validation of instruments to measure vaccination-related psychosocial factors and (b) identify gaps in the factors for which instruments exist.

Methods and analysis {#s2}
====================

This scoping review will apply the framework developed by Arksey and O'Malley and further expanded by the Joanna Briggs Institute.[@R20] This framework involves the following stages: define the review aim and eligibility criteria, identify relevant studies, screen and select studies, extract and chart the data and collate and summarise the results. The initial stages, through study selection, will also draw from the COSMIN methodology for systematic reviews of Patient-Reported Outcome Measures.[@R22] Reporting will follow the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for Scoping Reviews checklist.[@R23] The estimated review completion date is 31 March 2020.

Eligibility criteria {#s2-1}
--------------------

Studies meeting the following criteria will be included:

-   *Study type*: any published studies which aim to (1) develop a new instrument OR (2) adapt, translate or test an existing instrument in a new population; AND (3) evaluate at least two measurement properties (eg, content validity, criterion validity, construct validity, test--retest reliability, internal consistency, predictive validity, sensitivity, or responsiveness). If a study tests only one measurement property but another study tests one or more other properties of the same instrument, these will be included. Face validity is not considered a relevant measurement property for the purposes of determining study inclusion because it is a subjective judgement made by individuals with no expertise in the subject area.[@R24]

-   *Factors*: the instrument measures one or more psychosocial factors relevant to vaccination, including but not limited to knowledge, attitudes, values, self-efficacy, vaccine confidence, trust and aspects of individual decision-making.

-   *Population*: any population eligible for vaccination or responsible for making vaccination decisions for others (including healthcare workers, students, parents, adolescents, children, pregnant women and elderly people).

There will be no date, location or language restrictions in our search. Where studies published in languages other than English are identified, we will use freely-available online translation tools to enable screening for relevance. We will contact study authors and/or seek full translation for relevant non-English studies if resources allow.

Search strategy {#s2-2}
---------------

We searched the following electronic databases from inception to August 7, 2019: Medline OVID, Embase OVID, CINAHL and PsycINFO. The search strategy includes index and text words related to vaccination or immunisation, knowledge, attitudes, acceptance and decision-making and measurement, psychometric testing or validation. Key MeSH terms were drawn from a framework of vaccination communication outcome domains (ie, knowledge, attitudes, decision-making).[@R4] Specific search keywords were identified from titles, keywords and abstracts of a sample of approximately 50 previously identified relevant studies across the range of psychosocial factors. Using these relevant studies, we pilot- tested and refined the search strategy to ensure it will be both sensitive and focused. The full search strategy is included as an appendix ([online supplementary additional file 1](#SP1){ref-type="supplementary-material"}).
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We will also review the reference lists of relevant studies and consult experts in the field, identified through the authors' international networks, to identify any additional references or links to instruments.

Study selection {#s2-3}
---------------

Search results will be loaded into Endnote X8 (Clarivate Analytics 2016) and duplicates will be removed. Studies will be screened first by title and abstract, with potentially eligible studies screened by full text. One author (JK) will conduct the primary screening. A second author will screen a sample of the results to compare and confirm the screening approach. Other authors will be asked to provide input where screening decisions are not straightforward.

Data extraction {#s2-4}
---------------

One review author (JK) will extract data from all included studies, using a standardised data extraction template developed for this review ([online supplementary additional file 2](#SP2){ref-type="supplementary-material"}). The extracted data will include:
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-   Citation details (eg, title, year of publication, authors).

-   Type of study (instrument development and initial validation, validation of adapted or translated instrument, validation in a new population).

-   Instrument title and/or abbreviation.

-   Summary of instrument topic/purpose (eg, 'parental decision-making about human papillomavirus vaccine for their daughters').

-   Subscales, including definition provided by the authors and number of items per subscale.

-   Number of total items.

-   Ranges of scores/scoring description.

-   Population of intended use.

-   Population of validation.

    -   (Sample size, age, gender, setting, country, language).

-   Country of initial development.

-   Available languages.

-   Accessibility (location/cost).

-   Linked references (ie, other validation studies related to this tool or other versions of the tool).

-   Measurement properties evaluated (content validation, criterion validation, construct validation, test--retest reliability, internal consistency, predictive validation, sensitivity and responsiveness).

Any uncertainties, for example, about the nature of measurement property assessment, will be raised with the other authors for discussion and resolution.

In keeping with standard scoping review methodology, we will assess the degree of validation for each tool by reporting which measurement properties have been evaluated, but will not appraise the quality of the specific validation methods used.[@R23]

Data synthesis strategy {#s2-5}
-----------------------

The data will be synthesised narratively and through summary tables which will chart the characteristics of the instruments for ease of comparison. The synthesis will provide an overview of the instruments measuring each factor, with specific subanalyses organised by relevant features such as date and/or location of development or validation and population of intended use. Comparative tables will be used where relevant. For each tool, we will summarise the measurement properties evaluated using tables similar to the Cochrane risk of bias summary figures for intervention reviews.[@R26] If many instruments measuring the same factors are identified, their key differences and similarities will be explored with more detailed analysis. To identify gaps,that is, factors that are not measured in any identified instruments, the instruments will be mapped against a taxonomy of outcomes relevant to vaccination communication.[@R4]

Patient and public involvement {#s2-6}
------------------------------

The development of this scoping review protocol did not involve patients or the public.

Ethics and dissemination {#s3}
========================

This scoping review is intended to help researchers, policymakers, vaccination programme officials and other stakeholders identify appropriate, fit-for-purpose instruments to gather population data and evaluate vaccine promotion strategies. Healthcare practitioners may also find useful instruments to apply as waiting-room screening tools to determine people's potential vaccine hesitancy, knowledge or values and inform their communication strategies. This review will also highlight gaps where there are no available instruments to measure specific factors. There are no ethical considerations related to this review.

The results of this review will form the basis of an open access online repository of instruments to be developed through the Measurement Outcomes for Vaccination Evaluations project.[@R27]
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